Today it is proved that the lack of adequate nutritional knowledge leads to problems such as obesity, overweight and increased cardiovascular diseases. However, many obstacles such as poor financial support, lack of time and poor nutritional knowledge can influence achievement of optimal nutrition which is proportional to the level of the athlete's physical activity. The purpose of this study was to determine the level of nutritional knowledge and dietary behavior of athletes in Khorramabad in 2013. Professional athletes of Khorramabad, Iran, with more than one year of regular exercise and at least one course participating in national championships competitions were studied in this cross-sectional, descriptive-analytic study. The samples included 247 athletes aged 17-29 years. Their nutritional knowledge and behavior were measured by the nutritional knowledge and behavior inventory. Results: The results showed a significant difference in nutritional knowledge of athletes by gender and educational level; female athletes have higher nutritional knowledge than male athletes. A gender-dependent difference was found in nutritional behavior; despite their higher nutritional knowledge, female athletes have weaker nutritional behavior than male athletes. However, no significant correlation was found between BMI and nutritional knowledge and behavior of the athletes. Moreover, findings showed that nutritional knowledge and behavior could be significantly different in various sports.
Introduction
The lifestyle changes associated with technological advances and industrial life consequentially changes the society's nutrition, their type of food choice and mealtime. Moreover, organic food has been replaced by industrial products, which, along with the tendency to fast food restaurants, has considerably changed the health and the healthy diet of people. Research has shown that the lack of adequate nutritional knowledge could lead to problems such as obesity, overweight and increased cardiovascular diseases [1] . The main aims of participating in physical activities and sports are to enhance the level of health, control weight and improve athletic performance. Sport and physical activity has beneficial effects on improved human body functions, including cardiovascular, respiratory, neuromuscular and gastrointestinal systems. Whereas, physical activity without healthy nutrition can cause weakness or dysfunction of various organs. However, many obstacles such as weak financial support, insufficient time and poor nutritional knowledge can affect an athlete's optimal nutrition which is proportional to physical activity. Studies have shown that athletes still do not have enough knowledge on healthy nutrition; nutritional information is delivered through various sources such as coaches, teammates, D DAVID PUBLISHING nutrition consultants, fitness trainers, parents, distributors of sports nutrition supplements, media and other athletes [2] . In Iran, teams and even universities lack the sports science and nutritional services to provide the best source of nutritional information for athletes. Moreover, a relationship has not been well established between science and sports. In Khorramabad, sports teams lack nutrition consultants and athletes need to refer to other sources to resolve their nutritional problems. Some of these sources do not provide proper nutritional information and sometimes spread unreliable information which is only propaganda. This could adversely influence the nutrition and athletic performance of athletes [3] . Studies have shown that optimal nutrition can reduce fatigue and allow athletes to train and compete at longer durations or recover faster between training sessions [4] . Nutritional behavior of Iranians has changed in the past decade [5] . It is essential to take into account the nutritional considerations in proper diet of athletes, particularly young and female athletes, due to their higher metabolic and energy requirements. Wardle et al. [6] noted that nutritional knowledge can have an important role in a variety of food choices, and nutritional knowledge is a relatively effective intervening factor in socio-demographic differences in consumed foods, particularly fruits and vegetables. Nutrition plays a very important role in achieving high levels of sports performance. Nutritional status is directly related to levels of body composition [7] . Fitness and exercise are highly dependent on the nutritional status of participants in sports. Nutrition is an important supplement for any type of physical fitness program. It is well known that appropriate nutrition can improve athletic performance. On the other hand, recent studies show that nutritional knowledge and attitude can affect eating habits [1] ; thus, good nutritional knowledge, habits and attitudes alongside improved athletes nutrition could be practical approaches in enhancing athletic performance.
In a cross-sectional study, Jessri et al. [3] evaluated nutritional knowledge of 66 basketball player students and 141 soccer player students. They found that females acquired higher scores in nutritional knowledge than males; moreover, students of medical sciences and those who received nutritional information from reliable sources obtained a higher score in nutritional knowledge than students in other universities. Nearly 90% of athletes considered coaches as the main source of nutritional knowledge. Finally, authors concluded that athletes did not have enough nutritional knowledge [3] . By evaluating nutritional knowledge of 250 collegiate and non-collegiate (130 male, 120 female) athletes, Arazi and Hosseini [8] found that nutritional knowledge of non-collegiate athletes is lower than collegiate athletes.
No study has been conducted so far on nutritional knowledge and behavior of athletes in Khorramabad. Since these athletes are representative of Khorramabad in national competitions, they require a proper level of nutritional knowledge and behavior for a successful athletic performance. Therefore, this study was carried out to determine the level of nutritional knowledge and dietary behavior of athletes in Khorramabad in 2013.
Materials and Methods
In this descriptive-analytically cross-sectional study, all professional athletes of Khorramabad County with more than one year of regular exercise and at least one course of participation in national championship were allocated as the study population. Athletes of active fields including volleyball, freestyle and Greco-Roman wrestling, track and field, basketball, boxing, judo, disabled track and field, badminton, hockey, golf, martial arts, bodybuilding, karate, football and futsal were selected as study samples and asked to complete the nutritional knowledge and behavior inventory. Referring to the Department of Youth and Sports, the above-mentioned athletes were recruited for the study. The samples included 247 (164 male and 83 female) athletes. The procedure was explained to the participants. Once the verbal consent was taken, questionnaires were distributed among athletes. The standard nutritional knowledge inventory developed by Zawila et al. [1] was used for the study. Arazi and Hosseini [8] reported its reliability at 0.81 by using Cronbach's alpha. Nutritional behavior was tested by a questionnaire developed by Karegarfard et al. [9] , of which reliability was estimated at 0.86 using Cronbach's alpha. The nutritional knowledge inventory included 63 questions in two categories: (1) nutritional knowledge of athlete (19 questions); and (2) general nutritional knowledge (44 questions) in 12 subscales including carbohydrates (5 questions), proteins (3 questions), fats (4 questions ), calcium (4 questions), iron (6 questions), vitamins (9 questions), fiber (2 questions), vegetables (4 questions), water (5 questions), caffeine (2 questions), nutrient and metabolism (4 questions), weight loss (4 questions), and nutritional attitude (11 questions). The nutritional behavior inventory included 11 questions. BMI (body mass index) was calculated by dividing the weight, measured with a digital scale in kg, by the square height in meter, measured with a stadiometer (Seca 217. Stable stadiometer, 0.1 mm accuracy, Germany). Data were analyzed by the SPSS v.19 software. One-way ANOVA was used to evaluate between groups differences, and Pearson correlation coefficient was used to examine the possible relationship between variables; a p value of < 0.05 was selected as the level of significance. Given that no particular sampling was required, the ethics committee review was not necessary. However, the procedure was explained to participants and their verbal consent was taken beforehand.
Results
Most of the participants were male (66.4%) and the rest were female. The average age was 23.26 for male athletes and 22.59 for female athletes. Moreover, mean BMI was higher for men than women (24.1 ± 5.3 for men and 21.69 ± 3.4 for women) ( Table 1) .
The findings showed a significant difference in nutritional knowledge of athletes based on gender and education levels. The female athletes scored higher in nutritional knowledge than male athletes; moreover, nutrition knowledge was significantly higher in athletes with a first level of academic education in comparison to participants with High school Diploma and lower degrees. However, no significant difference was found in nutritional knowledge of athletes for age, neither significant difference was found in nutritional knowledge of athletes with higher education (34.92 ± 9.25) in comparison to the other two groups (Table 2) .
In contrast to higher nutritional knowledge of female athletes than male athletes, male athletes scored significantly higher for nutritional behavior than female athletes (55.70 ± 12.81 and 51.64 ± 12.92, respectively); however, both groups had average scores. Additionally there were no significant differences on athlete's nutritional behavior regarding to age and education levels variations ( Table 3) .
The findings also indicated a significant difference in nutritional knowledge between athletes of different fields of sport. The follow-up Tukey test showed a significant difference in nutritional knowledge of futsal players and handball players (p = 0.016) and karate players and handball players (p = 0.035). Generally, futsal players had a higher nutritional knowledge than other athletes (38.5 ± 2.37) and handball players had the lowest level of nutritional knowledge (27.2 ± 6.07) ( Table 5 ). The follow-up Tukey test showed a significant difference in nutritional knowledge of judo and taekwondo players (35.43 vs. 25.25, p = 0.038) and bodybuilding and taekwondo players (37.37 vs. 25.25, p = 0.048).
The results of Pearson correlation test demonstrated no significant relationship between nutritional behavior and knowledge of athletes (r = 0.09, Table 6 ).
Also, 65.2% of participants negatively responded to the question that whether they followed a special diet. This indicates that the studied athletes did not follow a special diet. Most of these athletes set up their own diet, and the coaches had no particular role in providing their diet. Moreover, most of the athletes (87.4%) had three or more than three meals a day and most of them (64%) used supplements to improve their athletic performance. Also, 69.6% of the athletes participated in nutritional classes.
According to Table 5 , the most important sources of nutritional information were coaches, textbooks, nutrition courses, nutrition consultants, and magazines and newspapers, respectively.
Discussion
The main findings of the present study signify education levels are dependent on difference of nutrition knowledge and gender related differences in nutrition knowledge and nutritional behavior of male and female athletes. In addition, the results revealed a significant difference in nutritional knowledge and nutritional behavior of athletes in different fields of sport (p < 0.005).
The results indicated a difference in nutritional knowledge and behavior of male and female athletes. Female athletes scored higher in nutritional knowledge and lower in nutritional behavior. In most previous studies on nutritional knowledge and habits of male and female athletes, female athletes had higher Scores are represented as mean ± standard deviation and percent out of 100. * Significant difference p < 0.05. [11, 12] , while in contrast Georgia et al. [13] found that nutritional knowledge was higher in men. Karegarfard and Sadeghi [9] , by examining 190 collegiate track and field athletes (110 male and 80 female) participating in National Championships in 2005, found no significant difference between male and female students in spite of higher scores of males in nutritional knowledge. In general, they asserted that nutritional knowledge of both male and female Iranian student athletes is low.
Different levels of sports and competitions can influence nutritional knowledge and behaviors of athletes. Previous history of participation in national championship league, national team camps, world championships and the Olympics games which are held under the supervision of a registered dietitian are effective factors to be addressed in future works [10] .
The follow-up study conducted by Jacobson et al. [15] to compare nutritional knowledge and behaviors of American athletes showed that women received more nutritional information than men (60.6% versus 49.5%). Maughan et al. [16] reported that nutritional behavior of women was better than men; they found that female athletes tended to use less energy intake than male athletes participating in sporting events, even if the difference related to body weight and lean body mass matched, while female athletes tolerated the same training load as male athletes. These investigators also asserted that the energy intake of female athletes was only sufficient to meet their energy and daily works.
According to our results higher educational level is associated with higher nutritional knowledge of athletes; although, only there were significant differences between nutritional knowledge of high school diploma or lower and the athletes with a bachelor's degree or associate degree. Low frequency of athletes with a master's degree and PhD (about 5%) can be associated with insignificant difference in nutritional knowledge and behavior of this group and the groups with lower degrees; however, other factors such as gender, history of participation in training courses and participation in championships cannot be ignored in this regard. Unlike most countries, Iranian students do not acquire nutrition education as part of school curriculum; this leads to limited information after finishing school and high school [3] . Therefore, lower nutritional knowledge of athletes with high school diploma or lower compared to athletes who have completed university degrees can be attributed to different training courses.
Rezaeei and Kordestani [14] by evaluating nutritional knowledge, attitude and behavior of elementary and middle school students of Lorestan Province (N = 2,312) in 2010, they reported that 19.9% of students had good knowledge, 31.5% had good attitude and 14.8% had good nutritional behavior. Furthermore, middle school students had better nutritional knowledge and attitude than primary school students, while primary school students had better nutritional behavior. This shows that older students have declining nutritional behavior scores despite their increasing nutritional knowledge and attitude. Their results showed that a small percentage of adolescents had optimal nutritional performance and, in many cases, their nutritional knowledge was not consistent with their attitude and performance.
Our results showed a significant difference in nutritional knowledge of athletes in different fields. The present study compared nutritional knowledge of athletes in 24 fields. The total mean score obtained for nutritional knowledge by athletes was 51.65% of maximum possible score.
Walsh et al. [17] by assessing nutritional knowledge and behavior of 203 rugby players aged 15-18 years, showed that fat percentage of athletes ranged from 5.1 to 25.3%; moreover, 68% had normal body fat (10-20%) and 32 subjects (22%) were classified as underweight (< 10% body fat) and 9.7% (n = 14) were classified as obese. In present study 17% ere categorized as overweight and 5.7% considered as obese (data were not shown). Walsh et al. [17] reported that the majority of athletes had normal body fat; despite positive attitude to nutrition, most athletes had poor nutritional knowledge and behavior. In addition, nutritional knowledge and behavior of young athletes could be promoted through nutritional education.
Cupisti et al. [18] studied nutritional knowledge and diet of 60 athlete and 59 non-athlete adolescents (14-18 years old) in Italy. They showed that daily energy consumed by female athletes and non-athletes was equal and lower than the recommended level in both groups. Athletes gained more energy from breakfast than non-athletes (18.5 ± 6.6% versus 15 ± 8.2%), while the present study reported that 55 of the athletes (22.3%) eliminated breakfast from their diet. Moreover, athletes had slightly more correct responses to the nutritional knowledge inventory than non-athletes (77.6% versus 71.6%). This is largely different from correct responses of athletes to the current nutritional knowledge inventory (51.65%). In total, results of nutritional knowledge and dietary recall inventory represent some incorrect perceptions and nutritional deficiencies; however, the results were better for athletes than non-athletes, which may suggest a role of exercise on nutritional knowledge and behavior.
Jessri et al. [3] by assessing nutritional knowledge of collegiate soccer players and basketball players of medical universities and non-medical universities of Tehran, showed that nutritional knowledge of collegiate students of medical universities and people who acquired nutritional information from reliable sources was higher. These researchers indicated that nutritional knowledge of athletes was improper. They noted that non-standard level of nutritional knowledge could contribute to poor nutritional behavior. This study suggests that athletes can make effective use of education and training related to nutrition.
Through a follow-up study, Jacobson et al. [15] compared nutritional information, knowledge and behavior of collegiate teams of 16 American universities during 1992 and 2001. Consistent to the present study, women (60.6%) acquired more nutritional information than men (49.5%). The main sources of nutritional information were fitness trainers for men, while college classes and nutritionists were the first sources of nutritional information for women. In the present study, the predominant sources of nutritional sources included coaches, nutrition textbooks, nutrition courses, and nutrition consultant, respectively. Jacobson and associate reported small changes in nutrition during 6 years' time periods despite previous recommendations on nutritional education to high-level athletes. To our knowledge, this is the first study on nutritional knowledge and behavior of athletes in Khorramabad; therefore, follow-up studies of this kind can be considered as a basis for evaluation of developing nutritional programs in different periods. Evaluating nutritional knowledge and recommendations of 55 trainers, Juzwiak et al. [19] observed that Brazilian trainers responded correctly to 70% of nutritional knowledge inventory. Nevertheless, no difference was found in nutritional knowledge of trainers of different sports (gymnastics, judo, swimming and tennis) (p = 0.61).
Consistent to the present study, P. D. Douglas and J. G. Douglas [12] showed that young female athletes had better nutritional knowledge, while weaker nutritional pattern compared to men. Moreover, a significant relationship was found between the type of sport, championship history and nutritional knowledge. High school athletes stated that their parents are the best source of nutritional knowledge. The mean of correct responses was 26.4% of 48 responses to nutritional knowledge inventory. Jazayeri and Amani [20] studied nutritional behaviors of 31 soccer players with a mean age of 18 years. They reported that athletes had 3.6 meals a day and 4.8 meals a week. A high percentage of athletes consumed pre-cooked foods (55%) and dietary supplements (42%) and commonly creatine (36%). Although 90% of the athletes knew the importance of hydration status, more than 50% believed that protein is essential for muscle growth and development as a primary source of muscle energy and mineral supplements and vitamins can raise energy levels. These findings suggest that the athletes required education about healthy dietary practices and nutritional supplements. This not only helps to improve performance, but also causes a healthy dietary practice over time. One of the most important problems of athletes is their wrong nutritional attitudes and behaviors, consumption of food supplements and unbalanced food intake [9] .
Our findings revealed no correlation between nutritional knowledge and dietary behavior of athletes. Heanys et al. [21] reported a weak positive correlation (r < 0.44) between nutritional knowledge and food intake pattern in 5-9 studies reviewed. In a study of 101 swimmers (13-20 years) in Canada, half of the athletes believed that vitamin B supplements provide great energy and drinking water during exercise reduces athletic performance [22] . The correlation between nutritional knowledge, attitude and behaviors can shed light on the fact that increased knowledge influences nutritional attitudes and behavior [23] . Training can be in the form of seminars, lectures, workshops, group discussions, specialized consulting, published magazines, manuals, newsletters and pamphlets.
Nutritional information is delivered through various sources such as coaches, family, teammates, trainers, fitness trainers, parents, magazines and textbooks, suppliers of supplement, Internet and video media. The present study's results showed that athletes (32%) know their coaches as the first source of nutritional information. In some previous studies, athletes considered their coaches as the first priority for acquiring nutritional information [3, 17] , while Karegarfard and Sadeghi [9] found that nutrition textbooks were the first source of information for subjects. In a study conducted by Jessri et al. [3] 89.4% of athletes reported the trainers as the main source of nutritional information, while Walsh et al. [17] , claimed that information sources included trainers (66.9%), magazines (42.1%), internet (38.8%), the athletes themselves (35.5%), family (28.1%), sports organizations (16.5%) and healthcare providers (8.2%). The main reasons of athletes to consult with their trainers could be easy access, regular communication, athlete-trainer trust and age requirements of young athletes. In other studies conducted on students, parents are described as the first source of nutritional information [12] .
Assessing nutritional knowledge of collegiate soccer players and basketball players of medical and non-medical universities of Tehran, Jessri et al. [3] showed that collegiate athletes of medical universities and people who acquired nutritional information from reliable sources had higher nutritional knowledge. Chapman and assistant evaluated the effect of training courses on nutritional knowledge of 72 women from 8 collegiate teams and observed a significant difference in nutritional knowledge caused by training courses; however, no improvement was observed in the consumed foods and food choices because of the short period of the study [24] .
Conclusion
The main findings of this study included average or poor nutritional knowledge and behavior of athletes, gender-based and education-based differences in nutritional knowledge of athletes and differences in nutritional behavior of male and female athletes. Given the vital importance of proper nutritional knowledge and behaviors for successful athletic performance and healthy life style, it is recommended to provide nutritional training courses, seminars, textbooks, nutrition bulletins and pamphlets for each sport-specific, publish nutritional behaviors of international and national elite athletes, manage financial and human resources (using nutrition experts and consultants and promoting nutritional knowledge of trainers), provide workshops and training sessions to enhance nutritional knowledge and behaviors of young athletes in coordinate work of Department of Youth and Sports and scholars is required.
